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OBJECTIVE: Percutaneous endoscopic gastrostomy (PEG) placement is associated with considerable
complications. We added laparoscopic monitoring to improve outcome.
METHODS: Thirty-four patients who had laparoscopy-assisted PEG (LAP-PEG) were reviewed. A 5 mm
supraumbilical trocar and two 5 mm working ports were required for LAP-PEG. A needle was placed per-
cutaneously into the stomach under laparoscopic and gastroscopic control. A wire was placed through
the needle, encircled with a snare, and the PEG completed. The anterior wall of the stomach was then
anchored to the abdominal wall.
RESULTS: Thirty-one subjects had cerebral palsy. Age at LAP-PEG ranged from 5 months to 25 years
(mean, 8.1 years). Weight ranged from 4.7 kg to 25.9 kg (mean, 12.2 kg). In 23 patients, LAP-PEG was 
performed with laparoscopic Nissen fundoplication. In 11 patients, it was performed for reasons such as
gastric volvulus and nutritional supplementation. Mean operating time was 67 minutes, and all procedures
were performed safely without intra- or postoperative complications.
CONCLUSION: LAP-PEG is our method of choice for gastrostomy because it allows the first and last
parts of a conventional PEG procedure to be well controlled and safe instead of being blind. [Asian J Surg
2008;31(4):204–6]
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Introduction
Since the introduction of percutaneous endoscopic gas-
trostomy (PEG) by Gauderer et al in 1980,1 it has become
the standard technique for gastrostomy in adults and
adolescents. PEG is also widely used in paediatrics to
establish supplemental feeding in children who fail to
thrive or who have swallowing disorders, especially in
association with neurological impairment. In spite of 
its many technical advantages, significant complications
related to PEG have been reported.2–6 To prevent these
complications, we added laparoscopic monitoring to 
the conventional PEG procedure. We reviewed our experi-
ence with children who underwent laparoscopy-assisted
PEG (LAP-PEG).
Patients and methods
Thirty-four patients who had LAP-PEG at our institution
between February 2001 and February 2006 were reviewed.
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Data were obtained from ongoing patient logs, hospital
records, and outpatient clinic records.
Surgical technique
All patients were anaesthetised in the supine position.
Perioperative antibiotics were given according to our 
conventional protocols.7 A 5 mm primary port was inserted
supraumbilically using a modified Hasson’s open tech-
nique.8 Pneumoperitoneum was established via the primary
trocar using carbon dioxide. Intra-abdominal pressure was
age-dependent and ranged from 5 mmHg to 12 mmHg.
To insert laparoscopic instruments, two 5 mm trocars
were inserted: one in the right and the other in the left
upper quadrant. The peritoneal cavity and both the abdom-
inal and gastric walls were inspected for suitability for gas-
trostomy. Then, upper gastrointestinal endoscopy (XP260;
Olympus, Tokyo, Japan) was performed, and the stomach
was insufflated with air through the gastroscope. A gas-
trostomy site was determined under both laparoscopic
and gastroscopic vision. Under laparoscopic control, a 3-0
non-absorbable multifilament suture was inserted around
a site on the anterior gastric wall, to attach the gastric wall
to the parietal peritoneum. An introducer needle was
passed percutaneously into the stomach under direct vision
and its position confirmed via the gastroscope. A guide
wire was passed into the stomach through the needle and
retrieved from the mouth through the gastroscope. The
gastrostomy tube was pulled through and positioned in
the usual manner against the abdominal wall. Then, the
suture that was attached to the gastric wall was extracted
at the side of the gastrostomy tube and was ligated on the
abdominal wall. After confirming adequate placement of
the gastrostomy by both laparoscopy and gastroscopy, the
procedure was completed.
Results
Thirty-one subjects had cerebral palsy. The age at LAP-
PEG ranged from 5 months to 25 years (mean, 8.1 years)
and the weight ranged from 4.7 kg to 25.9 kg (mean,
12.2 kg). Mean duration of LAP-PEG was 67 minutes. In
23 subjects, LAP-PEG was performed at the end of a
laparoscopic Nissen fundoplication. In the remaining 11
patients, it was indicated as a single procedure for reasons
such as gastric volvulus and nutritional supplementation.
In all subjects, LAP-PEG was performed safely without
perioperative complications.
Discussion
PEG has several advantages over surgically placed gastros-
tomy tubes for establishing access to the upper gastro-
intestinal tract for long-term enteral nutritional support
in patients incapable of oral food intake. These advan-
tages include avoidance of general anaesthesia, shorter
procedure time, less morbidity related to tube placement,
the capacity to perform the procedure in a day surgery or 
outpatient setting and decreased cost.1,5,6,9
Although PEG is a minimally invasive procedure, numer-
ous reports in adults indicate that overall rates of compli-
cations associated with PEG placement range from 9% to
43%.10–12 In children, rates for major and minor complica-
tions have been reported to range from 2% to 17.5% and
7% to 22.5%, respectively.5,6,9 In these studies, minor compli-
cations consist of wound infection, aspiration pneumonia,
gastrostomy tube migration, stomal leakage, haematoma
and extrusion of the gastrostomy tube. Representative
major complications include gastric perforation, gastroin-
testinal bleeding, intraperitoneal spillage with peritonitis,
improper tube placement and fistula formation. Major
complications are considered to be caused mainly as a
consequence of the partly blind placement technique that
is used conventionally, and failure to fix the stomach to
the abdominal wall in the right position.3
LAP-PEG is a good minimally invasive procedure for
dealing with these two problems. LAP-PEG eliminates the
risk for blind injury to the viscera and allows the optimal
site for gastrostomy placement to be determined on both
the stomach and the abdominal wall. Furthermore, direct
vision makes it possible to choose the gastrostomy site
accurately and avoid important major PEG complica-
tions, such as fistula formation.
The majority of patients who were indicated for gas-
trostomy in our study had cerebral palsy and were suffer-
ing from malnutrition. It has been reported elsewhere3
that, in such patients, failure of the stomach to adhere to
the abdominal wall may result in intraperitoneal leakage
and peritonitis if no sutures are placed at the gastrostomy
site. We believe that adequate fixation of the stomach to
the abdominal wall is indispensable for preventing the
development of leakage and/or peritonitis, and only LAP-
PEG allows the stomach to be fixed under direct observa-
tion. However, to fix the stomach to the abdominal wall,
two more ports are required for using laparoscopic for-
ceps, but we believe that perfect fixation of the stomach
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overcomes any disadvantage associated with extra port
placement. We did not experience any major complica-
tions such as intraperitoneal leakage or peritonitis.
To achieve pneumoperitoneum more safely and accu-
rately, we used Hasson’s open method and an optical
access trocar because this allowed direct observation, thus
decreasing the risk of visceral or vascular injury.8,13
Although we did not compare the outcomes of our
classical PEG and LAP-PEG patients directly in this study,
all our gastrostomy tubes were placed successfully with-
out perioperative complications, and we believe LAP-PEG
will enhance the PEG procedure sufficiently to recommend
its general use by both surgeons and gastroenterologists.
References
1. Gauderer MWL, Ponsky JL, Izant RJ. Gastrostomy without
laparotomy: a percutaneous endoscopic technique. J Pediatr Surg
1980;15:872–5.
2. Lotan G, Broide E, Efrati Y, et al. Laparoscopically monitored
percutaneous endoscopic gastrostomy (PEG) in children. Surg
Endosc 2004;18:1280–2.
3. Steyaert H, Carfagna L, Lembo MA, et al. Laparoscopic or endo-
scopic gastrostomy in children: comparison of two methods.
Pediatr Endosurg Innov Tech 2003;2:141–5.
4. Hament JM, Bax NMA, van der Zee DC, et al. Complications of per-
cutaneous endoscopic gastrostomy with or without concomitant
antireflux surgery in 96 children. J Pediatr Surg 2001;36:1412–5.
5. Gauderer MWL. Percutaneous endoscopic gastrostomy: a 10-year
experience with 220 children. J Pediatr Surg 1991;26:288–94.
6. Khattak IU, Kimber C, Kiely EM, et al. Percutaneous endoscopic
gastrostomy in pediatric practice: complications and outcome. 
J Pediatr Surg 1998;33:67–72.
7. Ichikawa S, Ishihara M, Okazaki T, et al. Prospective study 
of antibiotic protocols for managing surgical site infections in
children. J Pediatr Surg 2007;42:1002–7.
8. Humphrey G, Najmaldin A. Modification of Hasson’s technique
in pediatric laparoscopy. Br J Surg 1994;81:1319.
9. Marin OE, Glassman MS, Schoen BT, et al. Safety and efficacy
of percutaneous endoscopic gastrostomy in children. Am J
Gastroenterol 1994;89:357–61.
10. Larson DE, Burton DD, Schroeder KW, et al. Percutaneous
endoscopic gastrostomy: indications, success, complications,
and mortality in 314 consecutive patients. Gastroenterology
1987;93:48–52.
11. Ponsky JL, Gauderer WL, Stellato TA. Percutaneous approaches
to enteral alimentation. Am J Surg 1985;149:102–5.
12. Ponsky JL, Gauderer WL, Stellato TA. Percutaneous endoscopic
gastrostomy: review of 150 cases. Arch Surg 1983;118:913–7.
13. String A, Berber E, Forountani A, et al. Use of the optical access
trocar for safe and rapid entry in various laparoscopic proce-
dures. Surg Endosc 2001;15:570–3.
